Inhibition of sphingolipid synthesis, but not degradation, alters the rate of dendrite growth in cultured hippocampal neurons.
Axonal growth can be disrupted by various treatments that inhibit the synthesis of membrane components or their delivery by microtubule-based transport. In cultured hippocampal neurons, a direct correlation exists between the synthesis of sphingolipids, and particularly the simplest glycosphingolipid, glucosylceramide, and the ability of growth factors to stimulate axonal growth [S. Boldin, A.H. Futerman, J. Neurochem. 68 (1997) 882-885]. We now demonstrate that dendritic growth in hippocampal neurons also requires ongoing sphingolipid synthesis. Upon incubation with fumonisin B1 (FB1), an inhibitor of acylation of sphingoid long-chain bases, dendritic growth rates are approximately 25% slower than those of control cells, resulting in neurons with shorter dendritic arbors and less dendritic branch points per cell, and readily apparent differences in morphology compared to control cells after 10-14 days in culture. In contrast, FB1 had no effect on the initial growth of the minor processes, which are destined to become dendrites, even in cells in which FB1 affected the rate of axon growth. Inhibition of sphingolipid degradation, by incubation with conduritol-B-epoxide (an inhibitor of glucosylceramide degradation) had no effect on dendrite or minor process growth at any stage of development, and no aberrant neurite or ectopic dendrite formation was observed. Together, these data demonstrate that normal dendrite growth in hippocampal neurons requires sphingolipid synthesis, although the molecular requirements for sphingolipid synthesis may differ from those in axons.